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(54) Quick change chuck 

(57) There Is provided a keyless chuck (1 0), a clutch 
assembly (70), and an associated method for releasably 
gripping a bit. The chuck (10) includes a jaw assembly 
(20) that Is adjustable between open and closed posi* 
tions, a threaded shaft (50) in operable communication 
with the jaw assembly (20), and at least one clutch mem- 



ber (72). Each clutch member (72) Is adjustable be- 
tween an engaged position and a disengaged position. 
In the engaged position, each clutch member (72) 
threadably engages the threaded shaft (50), such that 
the threaded shaft (50) translates axially and adjusts the 
jaw assembly between the open and closed positions. 
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Description 

BACKGROUND OF THE INVENTION 

1) Field of the Invention 

[0001] The present invention relates to chucks for 
gripping bits, such as standard shanl< drill bits. More par- 
ticularly, the present invention relates to adjustable 
chucks for gripping bits such that the bits can be secured 
during a work process and released thereafter without 
the use of a key and without requiring two hands. 

2) Description of Related Art 

[0002] Chucks are used to secure a bit, or work tool, 
In a machine. For example, many drills, lathes, screw- 
drivers, and routers include chucks that can hold any of 
a number of different bits such as drill bits, screwdrlving 
bits, router bits, and the like. For a rotational tool, such 
as a drill, the chuck must hold the bit in rotational com- 
munication with a handle or motor such that the bit Is 
rotated as the handle or motor rotates. Additionally, 
many chucks also secure the bit axially so that the bit 
cannot be Inadvertently removed from the ch uck, for ex- 
ample, while backing a drill bit out of a workplace. A va- 
riety of mechanisms for chucks are well known In the 
prior art. For example, a chuck can include a slot with a 
non-circular shape that corresponds to the bit. Alterna- 
tively, the slot can be keyed or Include one or more set 
screws to secure the bit In the slot. Some chucks also 
use magnets to secure the bit. 
[0003] In one typical chuck that is used with many 
drills, the chuck has a jaw assembly that can be adjusted 
between open and closed positions. The jaw assembly 
includes several Jaws, usually three, that can be moved 
radially relative to a slot defined therebetween. The jaws 
are positioned in a housing that tapers toward a bit ap- 
erture for receiving the bit. As the jaws are advanced 
into the housing, each jaw is moved radially inward to 
close the slot, and the jaws can be biased with springs 
to open as the jaws are retracted from the housing. Typ- 
ically, the jaws are axially advanced and retracted by a 
threaded shaft that engages the jaws through a shaft 
aperture of the housing opposite to the bit aperture. The 
threaded shaft engages the housing and can be 
screwed Into or out of the housing using a special key. 
[0004] The use of a key for securing and releasing a 
bit in a chuck can be time consuming and difficult, often 
requiring the use of two hands. Additionally, If the key is 
lost, the chuck can be difficult to adjust. Therefore, nu- 
merous proposals have been made for chucks that do 
not require a key to secure and release the bit. However, 
none of these proposed chucks has proven completely 
satisfactory, as evident by the continued use of keyed 
chucks. 

[0005] A keyless chuck should be capable of securely 
holding a variety of bits, preferably including bits of dif- 
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ferent sizes. No tools should be required for opening and 
closing the chuck. An operator should be able to open 
or close the chuck and change the bit quickly, with min- 
imal effort, and preferably with only one hand. Addition- 
s ally, the chuck should be rugged to withstand harsh work 
environments, and cost-effective to manufacture and 
service. 

BRIEF SUMIVIARY OF THE INVENTION 

[0006] The present invention satisfies the needs of 
the prior art with a chuck, a clutch assembly, and an as- 
sociated method for releasabiy gripping a bit. The chuck 
includes a jaw assembly that can accommodate differ- 
ent bits and a threaded shaft for actuating the jaw as- 
sembly. Clutch members can be adjusted without the 
use of tools to threadably engage a drive body to the 
shaft or disengage the drive body from the shaft. The 
clutch members can be adjusted quickly, and an oper- 
ator can use a single hand to adjust the chuck and 
change the bit. Additionally, the chuck is cost-efficient 
to manufacture and rugged. 

[0007] The present invention provides a keyless 
chuck for releasabiy gripping a bit, such as a standard 
shank drill bit. The chuck includes a jaw assembly that 
is adjustable between open and closed positions and a 
threaded shaft In operable communication with the jaw 
assembly, for example. In rotatable communication with 
said jaw assembly. According to one aspect of the 
present Invention, the jaw assembly includes a plurality 
of jaws that define a slot therebetween. The jaws are 
radially and axially movable within a tapered housing 
and in sliding engagement with the housing such that 
the jaws move radially inward when advanced axially in 
the housing. Additionally, the chuck includes at least one 
clutch member, each of the clutch members being ad- 
justable between an engaged position and a disen- 
gaged position. In the engaged position, each clutch 
member threadably engages the threaded shaft and ro- 
tation of the clutch members about the threaded shaft 
causes the threaded shaft to translate axially and adjust 
the jaw assembly between the open and closed posi- 
tions. Each clutch member can be athreaded partial nut, 
such as a half nut. According to another aspect of the 
invention, each of the clutch members is slidably con- 
nected to a rotatable member to slide in a direction ex- 
tending radially from the threaded shaft. 
[0008] According to yet another aspect of the present 
invention, the clutch members are operably connected 
to a release handle that Is located at least partially out- 
side of a chuck body. The release handle is connected 
to the clutch members, for example, by linking members 
that are pivotally connected to the clutch members and 
the release handle or by a cam connection that moves 
the clutch members radially relative to the threaded 
shaft. The release handle can be slidably moveable in 
a direction parallel to a longitudinal axis of the threaded 
shaft. According to another aspect, the chuck also In- 
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eludes at least one spring configured to bias the jaw as- 
sembly to the closed position with the at least one clutch 
member in the disengaged position. The spring can be 
configured to bias the threaded shaft toward the jaw as- 
sembly with the at least one clutch member in the dis- 
engaged position. 

[0009] The present invention also provides a clutch 
assembly for actuating a jaw assembly between open 
and closed positions. The Jaw assembly can include a 
plurality of jaws defining a slot therebetween, and the 
jaws can be radially and axially movable within a tapered 
housing and in sliding engagement with the housing 
such that the jaws move radially inward when advanced 
axially in the housing. The clutch assembly includes a 
rotatable threaded shaft and a plurality of clutch mem- 
bers. The clutch members are adjustable in a direction 
radial to the shaft between engaged positions and dis- 
engaged positions. In the engaged positions, the clutch 
members threadably engage the shaft such that rotation 
of the clutch members about the shaft causes the shaft 
to translate axially relative to the clutch members. Ac- 
cording to one aspect of the present Invention, the 
threaded shaft is in operable communication with the 
jaw assembly such that translation of the threaded shaft 
causes adjustment of the jaw assembly between the 
open and closed positions. The threaded shaft can also 
be in rotatable communication with the jaw assembly. 
[0010] According to another aspect of the invention, 
each of the clutch members is a partial nut, such as a 
half nut, that has threads to engage the threaded shaft. 
Each of the clutch members can be slidably connected 
to a rotatable member such that each clutch member is 
slldable in a direction extending radially from the thread- 
ed shaft. Further, each member can be operably con- 
nected to a release handle located at least partially out- 
side of a chuck body. According to yet another aspect, 
the release handle is connected to the clutch members 
by at least one linking member, which is pivotally con- 
nected to one of the clutch members and the release 
handle. The release handle can be slidably moveable 
in a direction parallel to a longitudinal axis of the shaft. 
According to still another aspect of the invention, each 
of the clutch members is operably connected to the re- 
lease handle by a cam connection such that adjusting 
the release handle moves the clutch members radially 
relative to the threaded shaft. 
[0011] According to another aspect of the present in- 
vention, the chuck also includes at least one spring con- 
figured to bias the jaw assembly to the closed position 
with the at least one clutch member in the disengaged 
position. The spring can be configured to bias the 
threaded shaft toward the jaw assembly with the clutch 
members in the disengaged positions. 
[0012] The present invention also provides a method 
for releasably gripping a bit. The method Includes insert- 
ing the bit into a jaw assembly. At least one clutch mem- 
ber is threadably engaged with a threaded shaft that is 
in operable communication with the jaw assembly, for 



example, by adjusting a handle outside a chuck body to 
adjust the clutch members into threadable engagement 
with the threaded shaft. The handle can be adjusted in 
a direction parallel to a longitudinal axis of the threaded 
s shaft. The clutch members can be engaged with the 
shaft by sliding the clutch members radially toward the 
threaded shaft. The method also includes rotating the 
at least one clutch member about the threaded shaft to 
axially extend the threaded shaft In communteatlon with 
10 the jaw assembly. The jaw assembly can also be rotat- 
ed. According to one aspect of the present invention, a 
plurality of jaws of the jaw assembly are urged into a 
tapered housing such that the jaws slidably engage the 
housing and move radially inward to grip the bit. 
IS [0013] According to another aspect of the invention, 
the method also includes resisting the rotational motion 
of the at least one clutch member through the threaded 
shaft. According to yet another aspect, the method also 
includes disengaging the at least one clutch members 
^ from the threaded shaft. Thereafter, the jaw assembly 
can be biased to a closed position, for example, by bi- 
asing said threaded shaft toward said jaw assembly. 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF 
25 THE DRAWING(S) 

[0014] Having thus described the invention in general 
tenns, reference will now be made to the accompanying 
drawings, which are not necessarily drawn to scale, and 
30 wherein: 



Figure 1 is an elevation view of a drill chuck in a 
dosed position with a clutch assembly in an en- 
gaged position according to one embodiment of the 
35 present invention; 

Figure 2 is a side view of the left side of the drill 
chuck of Figure 1 ; 

Figure 3 is a section view of the drill chuck of Figure 
1 as seen along line 3-3 of Figure 2; 

40 Figure 4 is a section view of the drill chuck of Figure 
1 as seen along line 4-4 of Figure 2; 
Figure 4A is a section view of the drill chuck of Fig- 
ure 1 as shown in Figure 4 but with the clutch as- 
sembly in a disengaged position; 

45 Figure 5 is a an elevation view of a clutch body ac- 
cording to one embodiment of the present inven- 
tion; 

Figure 6 is a section view of the clutch body of Fig- 
ure 5 as seen along line 6-6 of Figure 5; 
50 Figure 7 Is an elevation view of a jaw according to 
one embodiment of the present invention; 
Figure 8 is a bottom view of the jaw of Figure 7; 
Figure 9 Is a side view of the left side of the jaw of 
Figure 7; 

55 Figure 1 0 Is an elevation view of a jaw guide accord- 
ing to one embodiment of the present invention; 
Figure 11 is a side view of the right side of the jaw 
guide of Figure 10; 
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Figure 1 2 Is a section view of the jaw guide of Figure 
10 as seen aiong iine 12-12 of Figure 10; 
Figure 1 3 is a section view of a tapered housing ac- 
cording to one embodiment of the present inven- 
tion; 5 
Figure 14 is an elevation view of a threaded shaft 
according to one embodiment of the present inven- 
tion; 

Figure 1 5 is a side view of the left side of the thread- 
ed shaft of Figure 14; io 
Figure 1 6 is a plan view of an alignment ring accord- 
ing to one embodiment of the present invention; 
Figure 1 7 is an elevation view of two haff nuts ac- 
cording to one embodiment of the present inven- 
tion; IS 
Figure 1 8 is a section view of the half nuts of Figure 
17 as seen along line 18-18 of Figure 17; 
Figure 1 9 is a side view of the right side of the half 
nuts of Figure 17; 

Figure 20 is an elevation view of a rotatable carrier 20 
according to one embodiment of the present inven- 
tion; 

Figure 21 is section view of the rotatabie carrier of 
Figure 20 as seen along line 21-21 of Figure 20; 
Figure 22 is an elevation view of a release ring ac- 25 
cording to one embodiment of the present inven- 
tion; 

Figure 23 is a side view of the left side of the release 
ring of Figure 22; 

Figure 24 is an elevation view of a ring sleeve ac- so 
cording to one embodiment of the present inven- 
tion; 

Figure 25 is a section view of the ring sleeve of Fig- 
ure 24 as seen along line 25-25 of Figure 24; 
Figure 26 is an elevation view of a tin icing member ss 
according to one embodiment of the present inven- 
tion; 

Figure 27 is an elevation view of an end plate ac- 
cording to one embodiment of the present inven- 
tion; 40 
Figure 28 Is a side view of the left side of the end 
piate of Figure 27; 

Figure 29 is a section view of the end plate of Figure 
27 as seen along line 29-29 of Figure 27; 
Figure 30 is an elevation view of a spring cup ac- 
cording to one embodiment of the present inven- 
tion; 

Figure 31 is a section view of the spring cup of Fig- 
ure 30 as seen along line 31-31 of Figure 30; 
Figure 32 is a schematic view of the drill chucic of so 
Figure 1 in an open position with the clutch assem- 
bly in the engaged position; 
Figure 33 is a schematic view of the drill chuck of 
Figure 1 In the closed position with the clutch as- 
sembly in the disengaged position; ss 
Figure 34 is a schematic view of the drill chucl< of 
Figure 1 in the open position with the clutch assem- 
bly in the disengaged position; 



Figure 35 is a schematic view of the drill chuck of 
Figure 1 in the open position with the clutch assem- 
bly in the engaged position; 
Figure 36 is a section view of a drill chuck with a 
rear-mounted release handle in a closed position 
and a clutch assembly in an engaged position ac- 
cording to one embodiment of the present inven- 
tion; 

Figure 37 is a section view an elevation view of a 
drill chuck with a cam clutch assembly In an en- 
gaged position according to one embodiment of the 
present invention; and 

Figure 38 is a section view of the drill chuck of Fig- 
ure 37 with the cam clutch assembly in a disen- 
gaged position. 

DETAILED DESCRIPTION OF THE INVENTION 

[0015] The present inventions now will be described 
more fully hereinafter with reference to the accompany- 
ing drawings, in which some, but not all embodiments 
of the invention are shown. Indeed, these inventions 
may be embodied in many different forms and should 
not be construed as limited to the embodiments set forth 
herein; rather, these embodiments are provided so that 
this disclosure will satisfy applicable legal requirements. 
Like numbers refer to like elements throughout. 
[0016] A keyless drill chuck 10 according to one em- 
bodiment of the present invention is shown in Figures 
1-4A. As shown in Figures 3-4A, the chuck 10 Includes 
a Jaw assembly 20 for gripping a bit (not shown), a 
threaded shaft 50 capable of adjusting the jaw assembly 
20, a clutch assembly 70 capable of threadably engag- 
ing the threaded shaft 50, and a rotatable carrier 90 in 
rotatable communication with the clutch assembly 70. 
The carrier 90 can be attached to a rotatable drive mem- 
ber (not shown), which rotates the carrier 90 and the 
chuck 10. Each of these components will be separately 
described herein below. 

[0017] The clutch assembly 70, which is housed In a 
chuck body 14, can be adjusted between engaged and 
a disengaged positions. As shown in Figures 5 and 6, 
the chuck body 14 is generally cylindrical in shape and 
defines an interior cavity for housing the clutch assem- 
bly 70. The chuck body 14 also defines a collar 15 at a 
front 18 of the chuck body 1 4 and a threaded portion 17 
at a rear 19 of the chuck body 14. Two slots 1 6 located 
on opposite sides of the chuck body 14 extend In a di- 
rection from the front 1 8 to the rear 1 9 of the chuck body 
14. 

[0018] The jaw assembly 20, positioned adjacent to 
the front 18 of the chuck body 14, is adjustable between 
open and closed positions. In the Illustrated embodi- 
ments, the jaw assembly 20 includes three jaws 22, 
shown individually in Figures 7-9, that define a bit slot 
13 therebetween, though any numbers of jaws 22 can 
be used in accordance with the present invention. The 
Jaws 22 are circumferentially spaced about a central ax- 
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is and retained by a jaw guide 30, shown in Figures 
10-1 2. Each jaw 22 defines a gripping surface 24 direct- 
ed toward the slot 13 for gripping the bit. Each jaw 22 
also defines an upper flange 26 and lower flange 28. 
The upper flange 26 of each jaw 22 extends In a direc- 
tion angled relative to the gripping surface 24. Each low- 
er flange 28 extends in a direction perpendicular to the 
gripping surface 24. 

[0019] The Jaws 22 fit in slots 34 defined by the jaw 
guide 30 and extending radially from a bore 36. Thus, 
the Jaw guide 30 supports the jaws 22 so that the Jaws 
22 can slide axialiy and in a radial direction relative to 
the central axis of the assembly 20 between the open 
and closed positions. The bore 36 also receives the 
threaded shaft 50, which engages the jaws 22 within the 
Jaw guide 30. The jaw guide 30 defines a threaded por- 
tion 33 and a rim 32. The rim 32 has a diameter larger 
tlian the diameter of the collar 15 of the chuck body 14. 
Thus, the Jaw guide 30 can be inserted into the chuck 
body 14 so that the threaded portion 33 of the jaw guide 
30 extends through the front 18 of the chuck body 14 
and the rim 32 of the jaw guide 30 is retained by the 
collar 15 of the chuck body 14 as shown in Figures 3 
and 4. 

[0020] I n the open position, the jaws 22 are slid to their 

outemnost positions such that the bit slot 13 is widened, 
and in the closed position, the Jaws 22 are slid to their 
innennost positions such that the bit slot 1 3 is narrowed. 
The closed position can be, but need not be, completely 
closed so that the gripping surfaces 24 of the jaws 22 
make contact and close the bit slot 13. Preferably, the 
bit slot 13 in the closed position is smaller than a cross- 
sectional size of the bits that are to be gripped by the 
jaw assembly 20. Thus, the bit slot 13 can be closed by 
adjusting the Jaw assembly 20 so that the gripping sur- 
faces 24 of the jaws 22 exert a compressive force on a 
bit positioned in the bit slot 13 and the bit is secured 
therein. When the jaw assembly 20 is opened, the size 
of the bit slot 13 is increased to a size greater than the 
bit so that the bit is released from the jaw assembly 20. 
The range of motion between the open and closed po- 
sitions of the jaw assembly 20 is preferably detennined 
according to the slze(s) of the bits that are to be secured 
by the Jaw assembly 20 and, hence, the chuck 10. 
[0021] The threaded portion 33 of the jaw guide 30 
engages a con-espondingly threaded portion 43 of a ta- 
pered housing 40, shown in Figure 13, such that the 
front end of the jaw guide 30 and the jaws 22 are dis- 
posed in the housing 40. The tapered housing 40 has a 
tapered bore 42 that extends and tapers in a direction 
from a rear 46 of the housin g 40 to a front 44 of the hous- 
ing 40. Similarly, the jaw guide 30 defines a tapered por- 
tion 31 that tapers toward the front 44 of the housing 40. 
The tapered bore 42 of the housing 40 and the tapered 
portion 31 of the jaw guide 30 define a space therebe- 
tween in which the upper flanges 26 of the jaws 22 can 
slide. The jaws 22 are adjusted axialiy and radially in the 
jaw guide 30 and the tapered housing 40 as the thread- 



ed shaft 50 moves axialiy in the tapered housing 40. 
Thus, as the threaded shaft 50 advances the jaws 22 
axialiy forward, i.e., in a direction toward the front 44 of 
the housing 40, the upper flanges 26 of the jaws 22 con- 

s tact the tapered bore 42 of the tapered housing 40 
which, in turn, forces the jaws 22 radially inward to close 
the bit slot 13. Similariy, as the threaded shaft 50 retracts 
the jaws 22 axialiy rean/vard, i.e., in a direction toward 
the rear46 of the tapered housing 40, the upper flanges 

10 26 of the Jaws 22 contact the tapered portion 31 of the 
jaw guide 30 which, in turn, forces the jaws 22 radially 
outward to open the bit slot 1 3 . The jaws 22 may extend 
axialiy from the front 44 or rear 46 of the tapered housing 
40 when the jaws 22 are adjusted to the opened and 

IS closed positions, for example, as shown in Figure 1 . 
[0022] The jaw assembly 20 is actuated by a head 54 
at one end of the threaded shaft 50. The threaded shaft 
50, shown individually in Figures 14 and 15, extends in 
a longitudinal direction collinear with the central axis of 

20 the Jaw assembly 20, so that the head 54 extends into 
the bore 36 defined by the jaw guide 30. The head 54 
defines T-shaped slots 56 that engage the lower flanges 
26 of the jaws 22. Thus, the threaded shaft 50 is in ro- 
tatable and axial communication with the jaws 22, /.a, 

25 rotation and axial translation of the threaded shaft 50 
imparts rotational and axial motion to the jaws 22. Ad- 
ditionally, the threaded shaft 50 is in rotational commu- 
nication with the tapered housing 40 such that an oper- 
ator can resist the rotation of the threaded shaft 50 by 

30 grasping the tapered housing in order to adjust the 
clutch assembly 70. At least a portion of the threaded 
shaft 50 defines threads 52 for engaging clutch mem- 
bers, which are described below. 
[0023] An alignment ring 60, shown in Figure 1 6, sup- 

35 ports the threaded shaft SO in alignment with the jaw as- 
sembly 20. The alignment ring 60 fits in the jaw guide 
30 and is secured in place by a set screw (not shown) 
which engages a threaded bore 38 in the jaw guide 30 
and a set surface 64 on the alignment ring 60. The align- 

40 ment ring 60 defines a bore 62 for slidabiy receiving the 
threaded shaft 50. Thus, the threaded shaft 50 can ro- 
tate relative to the alignment ring 60 and the alignment 
ring 60 keeps the threaded shaft 50 aligned with the jaw 
assembly 20. Preferably, the alignment ring 60 is formed 

^ of a low friction material or a material softer than the 
threaded shaft 50 such as brass. 
[0024] A clutch assembly 70 is configured for engag- 
ing the threaded shaft 50 such that the threaded shaft 
50 translates axialiy as the clutch assembly 70 rotates 

50 relative to the shaft 50. In one embodiment, the clutch 
assembly 70 includes at least one clutch member such 
as a split or partial nut. For example, Figures 17-1 9 show 
two half nuts 72, which can be fomied by bisecting a full 
nut. Alternatively, the half nuts 72 can be fonmed inde- 

55 pendently. Any number of split nuts can be Incorporated 
into the clutch assembly 70, and the split nuts in combi- 
nation can comprise more, less, or exactly one full nut 
as shown In Figure 1 7. In one advantageous embodi- 
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ment, the clutch assembly 70 includes the two half nuts 
72. Each half nut 72 defines a threaded surface 74 that 
con'esponds to the threads 52 of the threaded shaft 50 
such that when the half nuts 72 engage the threaded 
shaft 50 and rotate around the threaded shaft 50, the 
threaded shaft 50 translates axlally to adjust the Jaw as- 
sembly 20. 

[0025] The half nuts 72 are configured to move radi- 
ally toward or away from the threaded shaft 50. In one 
embodiment, each of the half nuts 72 defines a dovetail 
flange 76 that con^esponds to, and slides within, a radial 
slot 92 defined by a rotatable carrier 90. As shown in 
Figures 20 and 21 , the radial slot 92 of the rotatable car- 
rier 90 extends In a direction perpendicular to a longitu- 
dinal axis of the threaded shaft 50. The radial slot 92 is 
shaped to receive the dovetail flanges 76 and rotatably 
and axlally engage the half nuts 72. Thus, the half nuts 
72 rotate with the rotatable carrier 90, and the rotatable 
carrier 90 restrains the half nuts 72 in a direction parallel 
to the longitudinal axis of the threaded shaft 50, but the 
half nuts 72 can slide radially within the radial slot 92 of 
* the rotatable canier 90. The rotatable carrier 90 also de- 
fines a recess 94 located at a midpoint of the radial slot 
92 for receiving an end of the threaded shaft 50 distal 
to the head 54. The recess 94 has a diameter larger than 
the threaded shaft 50, so that the threaded shaft 50 can 
move axlally within the recess 94. The half nuts 72 are 
located on opposite sides of the recess 94 and the 
threaded shaft 50, and are configured so that the thread- 
ed surfaces 74 of the half nuts 72 face the threaded shaft 
50. The half nuts 72 can slide radially inward to engage 
the threaded shaft 50 and radially outward to disengage 
the threaded shaft 50. The carrier 90 also defines a 
threaded bore 96 for rotatably engaging the drive mem- 
ber (not shown), such that as the drive member is rotat- 
ed, for example, by an electric motor, the carrier 90 also 
rotates. 

[0026] The half nuts 72 are adjusted by a handle into 
and out of engagement with the threaded shaft 50. The 
handle can be, for example, a release ring 110 and a 
ring sleeve 120, as shown In Figures 22 and 23 and Fig- 
ures 24 and 25, respectively. The ring sleeve 120 de- 
fines a bore 122 with a threaded portion 124 which cor- 
responds to an outer threaded portion 112 of the release 
ring 110, such that the ring sleeve 120 can be screwed 
onto the release ring 110. The release ring 110 also de- 
fines a bore 114 that corresponds to the chuck body 1 4, 
such that the release ring 110 can be fit around the 
chuck body 14 and the release ring 110 can slide in a 
direction parallel to the longitudinal axis of the threaded 
shaft 50. 

[0027] The half nuts 72 are connected to the release 
ring 1 1 0 by linking members 1 30, which extend through 
the slots 16 of the chuck body 14. Each half nut 72 de- 
fines a notch 73 that receives one end of a linking mem- 
ber 130. Similarly, the release ring 110 defines notches 
1 16 that receive an opposite end of each linking member 
130. The linking members 130, one of which is shown 



In Figure 26, define pin apertures 132 that con'espond 
to pins 134 that pivotally connect the linking members 
130 to the release ring 110 and the half nuts 72. The 
pins 134 also correspond to pin apertures 75 of the half 
s nuts 72 and pin apertures 118 of the release ring 110. 
The pins 134 are configured to engage the pin apertures 
75,118 so that the linking members 130 are connected 
to the half nuts 72 and the release ring 110. For exam- 
ple, the pins 134 may be threaded to engage the pin 

10 apertures 75, 118 or the pins 118 may be cotter pins, 
spring pins, or retaining devices. 
[0028] Thus, as the release ring 110 is adjusted axl- 
ally fonvardly or reanfl^ardly, the half nuts 72 are radially 
advanced or retracted, respectively, relative to the 

15 threaded shaft 50. When the release ring 1 10 Is adjusted 
axlally forward, /.e., toward the jaw assembly 20, the half 
nuts 72 are adjusted Into threadable engagement with 
the threaded shaft 50, thus engaging the clutch assem- 
bly 70 as shown in Figure 4. Similarly, when the release 

20 ring 1 1 0 Is adjusted axlally reanvard, i.e., away from the 
jaw assembly 20, the half nuts 72 are adjusted out of 
threadable engagement with the threaded shaft 50, thus 
disengaging the clutch assembly 70, as shown In Figure 
4A. The range of the sliding motion of the release ring 

2s 1 1 0 Is limited by the range of motion of the half nuts 72 
in the radial slot 92 of the carrier 90 as well as the length 
of the slots 16 of the chuck body 14 through which the 
linking members 130 extend. Additional stops (not 
shown) may also be provided on the chuck body 14 for 

30 limiting the range of sliding motion of the release ring 
110 and/orthe ring sleeve 120. Springs or a mechanical 
lock (not shown) can also be provided to hold the re- 
lease ring 110 in place in an engaged position and/or a 
disengaged position so that the release ring 110 is not 

35 inadvertently adjusted. 

[0029] The rotatable carrier 90 is supported by an end 
plate 140 which is connected to the chuck body 14 op- 
posite the jaw assemb ly 20, for example, by threads 1 48 
on the end plate 140 and the corresponding threaded 

40 portion 1 7 of the chuck body 1 4. The end plate 1 40 ac- 
cording to one embodiment of the Invention is shown In 
Figures 27-29. The end plate 140 defines a recess 142 
that corresponds to the shape of the rotatable carrier 90 
and an aperture 1 44 that receives and engages the drive 

45 member. Two voids 146 on the end plate 140 are used 
for rotating the end plate 1 40 to thread the rotatable car- 
rier 90 Into the chuck body 1 4 during assembly and dis- 
assembly of the chuck 10. 

[0030] In one advantageous embodiment of the in- 
50 vention, a spring 150 biases the threaded shaft 50 to- 
ward the jaw assembly 20, thus biasing the jaws 22 Into 
the tapered housing 40 and biasing the bit slot 13 to the 
closed position. The spring 150 extends from a cavity 
154 in a spring cup 152, which fits in the recess 94 of 
55 the rotatable canier 90, to a recess 58 In the threaded 
shaft 50. The spring cup is shown individually in Figures 
30 and 31 . As the threaded shaft 50 translates axlally 
away from the tapered housing 40, the recess 94 moves 
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toward the spring cup 152 and the spring 150 is com- 
pressed therebetween. In one embodiment, the com- 
pressed spring 150 exerts a force of between about 2 
and 5 pounds such that an operator can overcome the 
spring force to open the Jaw assembly 20 and insert the 
bit into the bit slot 13. 

[0031] One method of removing and securing the bit 
In the chucl< 10 will now be explained. This method can 
be used by an operator of a tool such as a reversible, 
multi-speed drill (not shown) in order to replace a first 
bit 12a in the drill chucic 10 with a second bit 12b, for 
example, to replace a worn bit or to substitute a new bit 
for performing a particular tasl<. For purposes of illustra- 
tion, Figures 32-35 show a series of schematic views of 
the drill chucic 10 showing the interaction of the release 
ring 110, linldng members 130, clutch assembly 70, 
threaded shaft 50, and jaw assembly 20. First, if the 
chuck 10 is rotating, the operator stops the chuck 10, 
for example, by turning off a motor or other rotational 
device that is in driving engagement with the drive mem- 
ber connected to the cannier 90 and, hence, the half nuts 
72. The clutch assembly 70 In an engaged position is 
shown in Figure 32. The operator then disengages the 
clutch assembly 70 by grasping the ring sleeve 120 and 
adjusting the ring sleeve 120 and the release ring 110 
from an engaged position to a disengaged position. For 
example, in one embodiment, the operator slides the 
ring sleeve 120 and the release ring 110 about 1/2 inch 
in a direction parallel to the longitudinal axis of the 
threaded shaft 50 and directed away from the jaw as- 
sembly 20, as indicated by the arrows 170a in Figure 
33. The release ring 110, which is pivotally connected 
to the linking members 1 30, adjusts the linking members 
130, which pull the half nuts 72 such that the half nuts 
72 slide in the radial slots 92 radially outward, as indi- 
cated by arrows 172a, from the threaded shaft 50. The 
dovetail flanges 76 of the half nuts 72 slide in the radial 
slots 92 of the can-ier 90, and the half nuts 72 slide out- 
ward from the threaded shaft 50 so that the threaded 
surfaces 74 of the half nuts 72 are no longer in threaded 
engagement with the threads 52 of the threaded shaft 
50. 

[0032] The spring 150, which is compressed between 
the threaded shaft 50 and the spring cup 1 52. exerts a 
force on the threaded shaft 50. Since the threaded shaft 
50 is no longer held in place by the half nuts 72, the 
threaded shaft 50 is urged by this spring force toward 
the jaw assembly 20. The force exerted by the spring 
150 holds the Jaws 22 to a forward position inthetapered 
housing 40 and holds the gripping surfaces 24 of the 
jaws 22 against the bit 12a. The operator pulls the bit 
12a from the bit slot 13, overcoming the frictional force 
between the gripping surfaces 24 of the jaws 22 and the 
bit 1 2a. The spring 150 biases the threaded shaft 50 to- 
ward the Jaw assembly 20, thus moving the Jaws 22 In- 
ward to the closed position to close the bit slot 13, as 
shown in Figure 33. 

[0033] Although the Jaws 22 are biased to the closed 



position, the ring sleeve 120 and the release ring 110 
remain in the disengaged position. To secure the second 
bit 12b in the chuck 10 prior to drilling, the operator in- 
serts the bit 12b Into the bit slot 13. The bit 12b can be 

s one of a variety of types of bits Including, but not limited 
to, drill bits, router bits, and tools for milling, screwdriv- 
ing, and the like. In one embodiment, the operator urges 
the bit 12b against the jaws 22 in the axial direction, /. 
e. parallel with the longitudinal axis of the threaded shaft 

10 50, and toward the threaded shaft 50, as indicated by 
arrow 174b of Figure 34. The Jaws 22 are forced rear- 
ward axially in the tapered housing 40, thereby translat- 
ing the threaded shaft 50 axially and overcoming the 
spring force exerted by the spring 150. As the Jaws 22 

t5 move axially reannrard, the jaws 22 are biased radially 
outward by the jaw guide 30 In a direction of arrows 1 76b 
to the open position and the bit slot 13 opens. When the 
bit slot 13 is opened wide enough to receive the bit 12b, 
the bit 12b enters the bit slot 1 3. The operator stops ex- 

20 erting a force on the bit 12b and the jaw assembly 20 
and the Jaws 22>are closed in direction 176a about the 
bit 12b by the spring 150, which biases the threaded 
shaft 50 toward the jaw assembly 20, In a direction in- 
dicated by arrow 178a. Again, the spring 150 preferably 

2s exerts a sufficient force to hold the bit 12b In the bit slot 
13 without the assistance of the operator. Thus, the op- 
erator can use a single hand to adjust the ring sleeve 
120, remove the first bit 12a, and insert the second bit 
12b into the chuck 10. 

30 [0034] With the bit 12b in place, as shown in Figure 
35, the operator then grasps the ring sleeve 120 and 
adjusts the ring sleeve 1 20 and the release ring 110 from 
the disengaged position to the engaged position, for ex- 
ample, by sliding the ring sleeve 120 and the release 

35 ring 110 forward, i.e., in a direction parallel to the longi- 
tudinal axis of the threaded shaft 50 and directed toward 
the jaw assembly 20, in the direction indicated by arrows 
170b. The release ring 110 adjusts the linking members 
130 fonvard and radially inward, moving the half nuts 72 

40 radially inward toward the threaded shaft 50 in the di- 
rection of arrows 172b. The dovetail flanges 76 of the 
half nuts 72 slide radially inward in the radial slots 92 of 
the carrier 90, and the half nuts 72 slide inward toward 
the threaded shaft 50 so that the threaded surfaces 74 

45 of the half nuts 72 threadably engage the threads 52 of 
the threaded shaft 50. 

[0035] The operator then tightens the chuck by rotat- 
ing the clutch assembly 70 relative to the threaded shaft 
50. The operator rotates the clutch assembly 70 by ro- 

so tating the drive member and, hence, the carrier 90, the 
chuck body 14, the linking members 130, and the half 
nuts 72. The drive member can be rotated manually or 
by actuating an electric motor of the tool that drives the 
driving member. For example, an electric drill typically 

55 includes an electric motor for driving the bits, in one em- 
bodiment, the operator also holds the tapered housing 
40 stationary and, hence, the jaw guide 30, the jaws 22, 
and the threaded shaft 50 which are in rotatable com- 
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munication with the tapered housing 40. The threaded 
surfaces 74 of the haif nuts 72 engage the threads 52 
of the threaded shaft 50 so that as the ciutch assembiy 
70 rotates about the threaded shaft 50 the threaded 
shaft 50 is advanced axlally forward in a direction indi- 
cated by arrow 1 78a. The axial movement of the thread- 
ed shaft 50 adjusts the jaw assembly 20 forward in the 
tapered housing 40, thus adjusting the jaws 22 radially 
inward, as indicated by arrows 1 76a, to close the bit slot 
13 and secure the bit 12b therein between the gripping 
surfaces 24 of the jaws 22. When the bit 12b is secured 
in the bit slot 13, the jaws 22 cannot move axlally inward 
and the threaded shaft 50 is prevented from further ad- 
vancing axlally. The half nuts 72 therefore cannot rotate 
relative to the threaded shaft 50, and the threaded shaft 
50 begins to rotate with the clutch assembly 70. The op- 
erator then releases his grip on the tapered housing 40 
and operates the tool as required by the task that is to 
be perfonmed, i.e., by using the tool to rotate the entire 
chucic 10 and the bit 1 2b secured therein. For example, 
the operator can operate the tool to drill, grind, route, 
etc. When the tasic requires a different bit, or If the bit 
12b becomes worn or broken, the operator can change 
the bit 12b using the same procedure described above. 
[0036] In an alternative embodiment of the present In- 
vention, shown in Figure 36, the release ring 110 is po- 
sitioned at the rear of the chuck body 14. Rods 160, fix- 
edly attached to the release ring 110, extend to the link- 
ing members 130. Each linking member 130 is pivotally 
connected to one of the rods 160 and one of the half 
nuts 72, which are constrained by the carrier 90 to slide 
radially as described above. Thus, as the release ring 
110 is adjusted axially, the rods 160 move axially and 
adjust the half nuts 72 radially relative to the threaded 
shaft 50 to engage and disengage the clutch assembiy 
70. For example, as the release ring 110 is adjusted 
reanward, Le., in a direction away from the jaw assembly 
20, the rods 160 move rearward and pull the haif nuts 
72 to the disengaged position away from the threaded 
shaft 50. Similarly, as the release ring 110 is adjusted 
forward, i.e., in a direction toward the jaw assembly 20, 
the rods 160 move forward and push the half nuts 72 to 
the engaged position against the threaded shaft 50. 
[0037] In another embodiment of the present inven- 
tion, the release ring 110 Is connected to the half nuts 
72 via a cam connection. As shown in Figures 37 and 
38, amis 84 are fixedly attached to the release ring 110 
and extend radially inward therefrom. A cam follower 82, 
such as a rotatable wheel, Is connected to each arm 84 
distal to the release ring 110. Each half nut 72 defines 
a cam surface 80 that defines the motion of the half nut 
72. As the release ring 1 10 is adjusted axially, the arms 
84 and cam followers 82 move axially. The haif nuts 72 
are constrained to slide radially by the carrier 90 as de- 
scribed above and are biased radially outward by one 
or more springs (not shown). Thus, as the release ring 
110 is adjusted axially, the amis 84 and cam followers 
82 move axially and adjust the half nuts 72 radially rel- 



ative to the threaded shaft 50 to engage and disengage 
the clutch assembly 70. For example, as the release ring 
110 is adjusted rearward, the amis 84 and the cam fol- 
lowers 82 move reann/ard. The cam surfaces 80 of the 

5 half nuts 72 are tapered such that the half nuts 72 are 
moved radially outward by the one or more springs to 
the disengaged position away from the threaded shaft 
50, as shown in Figure 37. Similarly, as the release ring 
110 is adjusted fonA/ard, the amis 84 and the cam fol- 

10 lowers 82 move forward. The cam surfaces 80 of the 
half nuts 72 are tapered such that the cam followers 82 
push the half nuts 72 to the engaged position against 
the threaded shaft 50, as shown in Figure 38. 
[0038] IVIany modifications and other embodiments of 

IS the inventions set forth herein will come to mind to one 
skilled in the art to which these inventions pertain having 
the benefit of the teachings presented in the foregoing 
descriptions and the associated drawings. Therefore, it 
is to be understood that the inventions are not to be llm- 

20 ited to the specific embodiments disclosed and that 
modifications and other embodiments are intended to 
be included within the scope of the appended claims. 
For example, while the present invention does not re- 
quire a key for tightening and loosening the jaw assem- 

2s biy 20, it Is understood that the invention is not limited 
to keyless chucks and that a key can be incorporated 
into the chuck 10 In accordance with the invention. Also, 
although specific terms are employed herein, they are 
used in a generic and descriptive sense only and not for 

30 purposes of limitation. For example, It Is understood that 
the half nuts 72 of the clutch assembly 70 can be "rotat- 
ed" relative to the threaded shaft 50 by moving the half 
nuts 72 and/or the threaded shaft 50. 
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Claims 

1 . A keyless chuck for releasably gripping a bit, com- 
prising: 

a jaw assembly adjustable between open and 
closed positions; 

a threaded shaft in operable communication 
with said jaw assembly; and 
at least one clutch member adjustable between 
an engaged position and a disengaged posi- 
tion, wherein said at least one clutch member 
in said engaged position threadably engages 
said threaded shaft. 



2. A keyless chuck according to Claim 1 wherein rota- 
tion of said ciutch members in said engaged posi- 
tion about said threaded shaft causes said threaded 
shaft to translate axially and adjust said jaw assem- 

55 biy between said open and closed positions. 

3. A keyless chuck according to Claim 1 wherein each 
clutch member comprises a threaded partial nut. 
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A keyless chuck according to Claim 3 wherein each 
threaded partial nut is a half nut. 

A keyless chuck according to any of Claims 1-4 
wherein each clutch member is slidably connected s 
to a rotatable member such that each clutch mem- 
ber Is siidable in a direction extending radially from 
said threaded shaft. 

A keyless chuck according to any of Claims 1-5 io 
wherein each clutch member is operably connected 
to a release handle located at least partially outside 
of a chuck body. 



1 4. A clutch assembly for actuating a jaw assembly be- 
tween open and closed positions, the clutch assem- 
bly comprising: 

a rotatable threaded shaft; and 
a plurality of clutch members adjustable in a di- 
rection radial to said shaft between engaged 
positions and disengaged positions, wherein 
said clutch members in said engaged positions 
threadably engage said shaft such that rotation 
of said clutch members about said shaft causes 
said shaft to translate axialty relative to said 
clutch members. 



7. A keyless chuck according to Claim 6 further com- 
prising at least one linking member, wherein each 
linking member connects a respective clutch mem- 
berto said release handle, each linking member be- 
ing pivotal ly connected to the respective clutch 
member and said release handle. 

8. A keyless chuck according to Claim 6 or 7 wherein 
said release handle Is slidably adjustable in a direc- 
tion parallel to a longitudinal axis of said threaded 
shaft between an engaged position and a disen- 
gaged position. 

9. A keyless chuck according to Claim 6,7 or 8 wherein 
each clutch member Is operably connected to said 
release handle by a cam connection, such that ad- 
justing said release handle moves said at least one 
clutch member radially relative to said threaded 
shaft. 

10. A keyless chuck according to any of Claims 1 -9 fur- 
ther comprising at least one spring configured to bi- 
as said jaw assembly to said closed position with 
said at least one clutch member in said disengaged 

position. 

11. A keyless chuck according to any of Claims 1-10 
further comprising at least one spring configured to 
bias said threaded shaft toward said jaw assembly 
with said at least one clutch member in said disen- 
gaged position. 



15 15. A clutch assembly including at least the elements 
of one or more keyless chuck, according to any of 
claims 1-14. 

16. A method for releasably gripping a bit, comprising: 

20 

inserting the bit into a jaw assembly; 
threadably engaging at least one clutch mem- 
ber with a threaded shaft In operable commu- 
nication with the jaw assembly; and 
2s rotating the at least one clutch member about 

the threaded shaft to axially extend the thread- 
ed shaft in communrcation with the jaw assem- 
bly. 

30 17. A method according to Claim 1 6 further comprising 
resisting the rotational motion of the at least one 
clutch member through the threaded shaft. 

18. A method according to Claim 16 or 17 using a key- 
35 less chuck and/or clutch assembly according to any 
of the proceeding claims. 
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12. A keyless chuck according to any of Claims 1-11 
wherein said threaded shaft Is In rotatable commu- 
nication with said jaw assembly. 

so 

13. A keyless chuck according to any of Claims 1-12 
wherein said jaw assembly comprises a plurality of 
jaws defining a slot therebetween, said jaws being 
radially and axially movable within a tapered hous- 
ing and said jaws in sliding engagement with said S5 
housing such that said jaws move radially inward 
when advanced axially in said housing. 
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